This is an interesting study and addresses an important topic. It has potential applicability outside of hip fracture care as well.
The methods are generally appropriate to my eyes. I am not an expert coder but the codes identified seem reasonable.
However, I have two comments about the study.
First, I am not sure the authors have interpreted the meaning of the CG124 statement correctly. The recommendation from NICE CG124 is:
Identify and treat correctable comorbidities immediately so that surgery is not delayed by: anaemia anticoagulation volume depletion electrolyte imbalance uncontrolled diabetes uncontrolled heart failure correctable cardiac arrhythmia or ischaemia acute chest infection exacerbation of chronic chest conditions. These are therefore not reasons for medically necessary delay. These are conditions that should not delay surgery. They are conditions that for some patients should appropriately delay, but for many they are system level issues (e.g. ensuring warfarin is reversed promptly).
Secondly, there is a divergence between the findings of the paper and previous patient level research into hip fracture populations. For example: Anaemia is very common in hip fracture patients: around 10% < 100g/L; 30-40% < WHO -see Potter LJ, Doleman B, Moppett IK. A systematic review of pre-operative anaemia and blood transfusion in patients with fractured hips. Anaesthesia 2015, Apr;70(4):483-500. (Conflict of interest -I am the senior author. The reference is solely for ease of finding the information). So the paper finding of 0.1% is rather odd.
Similarly, for anticoagulation around 8% of patients are on warfarin, 1% on clopidogrel (and an unknown but increasing proportion on DOACs). Certainly in UK practice, vitamin K is given soon after admission to all patients on warfarin, precisely so that surgery is not delayed.
Hypovolaemia -most estimates are that around 20-25% of patients remain hypovolaemic even by the time they get to theatre: try Canty et al, Anaesthesia 2012; Bartha BJA 2013; Moppett BJA 2105. Standard care is generally that patients receive iv fluids from admission until surgery -where does this fit in to what the authors found?
So, I'm left scratching my head about how the diagnostic codes match to previously published data that has used direct patient level information.
I'm sorry to be negative, but I think this needs addressing much more directly in the paper.
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GENERAL COMMENTS
This is a well written and interesting study about the impact of potential confounding related to unstable medical conditions when examining the relationships between time to surgery and surgical outcomes for hip fracture surgery. This work has important implications for both research as well as clinical care and quality improvement. The authors have succinctly and accurately described the issues related to this topic and designed a thoughtful, population-based study to address their research questions. I particularly commend them for providing the codes used to define the conditions which will be helpful for others working in this area. I have only a few comments that the authors should consider expanding on or discussing as limitations in the manuscript: 1.) The definitions of comorbidities seemed to be based on preexisting conditions that were present at the time of admission. I also think that some of the medical conditions associated with delays might be conditions arising during the admission or perhaps are coded as such (Diagnosis Type=2 I believe in their databases). Some discussion should occur to clarify this and to elaborate on how this might impact on the results. 2.) The type of hospital or hospital volume may also impact on the observed associations and doesn't appear to have been taken into account in the analysis which should also be elaborated on.
3.) The comment in the discussion about medical reasons for delay being less common among LTC residents needs to be clarified. The LTC population will have higher medical comorbidity, and worse outcomes, when compared to the community population. One hypothesis is that listed by the authors that perhaps the LTC residents are receiving better preventative primary care, I suspect that there are likely other reasons for the association between medical conditions and delays being attenuated in the LTC group compared to the community group which should be explored in the discussion. This may have to do with coding of conditions and priority for coding being different for LTC residents than community, or that the overall level of medical comorbidity is so much higher in the LTC group that there isn't enough variation to differences in outcomes, or some other factors.
VERSION 1 -AUTHOR RESPONSE

REVIEWER: 1
Reviewer 1 comment 1:
Congratulations for your research. I recommend the authors to continue with this research, and can find a consensus about the medical reason with direct influence in hip surgery delay. This could detect them in the emergency area, and begin with the preoperative optimization for a surgery as soon as possible.
Author's response:
Thank you for taking the time to review our manuscript and for agreeing on its importance.
REVIEWER: 2
Reviewer 2 comment 1:
The authors present a study assessing the utility of administrative data to identify medical reasons for delay before hip fracture surgery. This is an interesting study and addresses an important topic. It has potential applicability outside of hip fracture care as well. The methods are generally appropriate to my eyes. I am not an expert coder but the codes identified seem reasonable.
Thank you for taking the time to review our manuscript and for supporting it. We add the following statement to the limitations section of our manuscript:
"We focused on medical reasons for delaying hip fracture surgery. The methods described here may also be applicable outside of hip fracture care."
Reviewer 2 comment 2:
However, I have two comments about the study. First, I am not sure the authors have interpreted the meaning of the CG124 statement correctly. The recommendation from NICE CG124 is: Identify and treat correctable comorbidities immediately so that surgery is not delayed by: anaemia, anticoagulation, volume depletion, electrolyte imbalance, uncontrolled diabetes, uncontrolled heart failure, correctable cardiac arrhythmia or ischaemia, acute chest infection, exacerbation of chronic chest conditions. These are therefore not reasons for medically necessary delay. These are conditions that should not delay surgery. They are conditions that for some patients should appropriately delay, but for many they are system level issues (e.g. ensuring warfarin is reversed promptly).
Thank you for the opportunity to discuss the guideline in more detail. We added verbatim from a corresponding place in the guideline, corrected the reference and updated the text in the introduction to read:
"On the other hand, the UK National Institute for Health and Care Excellence (NICE) 124 guideline recognizes "there are sometimes legitimate reasons for delay" and lists conditions requiring correction preoperatively.13 The guideline's experts noted that "Provided these problems are sought and measures initiated to correct them are taken promptly the majority [of patient presenting with hip fractures] can be optimised within 24 hours."13 That is, some conditions requiring correction preoperatively may cause medically-necessary surgical delays for at least one inpatient day."
Reviewer 2 comment 3:
Secondly, there is a divergence between the findings of the paper and previous patient level research into hip fracture populations. For example:
Anaemia is very common in hip fracture patients: around 10% < 100g/L; 30-40% < WHO -see Potter LJ, Doleman B, Moppett IK. A systematic review of pre-operative anaemia and blood transfusion in patients with fractured hips. Anaesthesia 2015, Apr;70(4):483-500. (Conflict of interest -I am the senior author. The reference is solely for ease of finding the information). So the paper finding of 0.1% is rather odd.
Similarly, for anticoagulation around 8% of patients are on warfarin, 1% on clopidogrel (and an unknown but increasing proportion on DOACs). Certainly in UK practice, vitamin K is given soon after admission to all patients on warfarin, precisely so that surgery is not delayed. So, I'm left scratching my head about how the diagnostic codes match to previously published data that has used direct patient level information.
Thank you for these valuable comments. We updated the limitations section to read:
"We identified medical reasons for delay from the ICD-10-CA diagnosis codes and CCI procedures codes present in the CIHI discharge abstracts, but did not validate the presence of these conditions in medical records. Our estimate of the proportion of patients requiring anticoagulant reversal is lower than 8% reported by a study of the UK National Hip Fracture Database.29 This may be due to the absence of information relating to medications such as warfarin or clopidogrel in the discharge abstracts. Our estimate of the proportion of patients with anemia is also lower than the 10% reported by a recent systematic review.30 We selected type 1 (on admission) diagnostic codes only as the timing of post-admission diagnoses was not available. This may have led to an underestimation of the prevalence conditions diagnosed after admission, such as anemia.
Although procedures, rather than conditions, delay surgery, for some of the NICE conditions only diagnostic codes were available. This may help to explain why our estimates of the proportion of patients with uncontrolled heart failure, arrhythmia, and electrolyte imbalance are also lower than the 3% reported by a chart review.31 Our estimates of the proportion of patients with cardiac ischemia, uncontrolled diabetes and volume depletion are similar to those reported by chart review.31 While we estimate that 1% of patients present with volume depletion, it is likely that this proportion is much higher.31 Chronic volume depletion is common in older people secondary to diuretic use and reduced fluid intake.32 Standard care after hip fracture includes fluid resuscitation from admission to surgery.33 Therefore, a formal diagnosis of dehydration or other volume depletion may not be documented in the medical records for coders to abstract.34 Using prospective data collection may provide a better vehicle to determine the prevalence of medical, non-medical and personal reasons for delay, but would be limited in the number of patients who could be evaluated."
